Henry Ford Hospital Medical Journal
Volume 8 | Number 2

Article 4

6-1960

A Revised Suture Method For Repair Of Hepatic
Lacerations: An Experimental Study With An
Illustrative, Clinical Case
John G. Whitcomb
Joseph L. Ponka

Follow this and additional works at: https://scholarlycommons.henryford.com/hfhmedjournal
Part of the Life Sciences Commons, Medical Specialties Commons, and the Public Health
Commons
Recommended Citation
Whitcomb, John G. and Ponka, Joseph L. (1960) "A Revised Suture Method For Repair Of Hepatic Lacerations: An Experimental
Study With An Illustrative, Clinical Case," Henry Ford Hospital Medical Bulletin : Vol. 8 : No. 2 , 116-122.
Available at: https://scholarlycommons.henryford.com/hfhmedjournal/vol8/iss2/4

This Part I is brought to you for free and open access by Henry Ford Health System Scholarly Commons. It has been accepted for inclusion in Henry
Ford Hospital Medical Journal by an authorized editor of Henry Ford Health System Scholarly Commons. For more information, please contact
acabrer4@hfhs.org.

A REVISED SUTURE METHOD FOR REPAIR
OF HEPATIC LACERATIONS
An Experimental Study with an Illustrative, Clinical Case
loHN G. WHITCOMB, M.D.*

AND IOSEPH L . PONKA,

M.D.*

Past experience with the conventional, operative techniques for the emergency
repair of traumatic, hepatic lacerations has proved less than satisfactory in our
hands. Some of the various methods that have been advocated by surgeons during
the past fifty years are listed in Table I . Most of these techniques employ specific.
Table I
HEPATIC SUTURE METHOD
TYPES OF SURGICAL PROCEDURES
1. Suturing — simple and special hemostatic sutures
2. Suturing of hemostatic agents into wound
3. Suturing of hemostatic packs into wound
4. Free surgical packs — secondary removal
5. Surface coverage with S - T skin autographs
6. Surface coverage with free peritoneal autografts
7. Debridement
hemostatic agents to aid in the control of bleeding, and it is usually recommended
that such agents be placed in the lacerations, between the raw surfaces, at the "fracture"
site. Various types of agents have been advocated, including commercial hemostatic
agents such as Gelfoam or Oxycel, autogenous muscle, and autogenous split-thickness
skin grafts.'-' An undesirable effect has been observed with the placement of the
more bulky of these substances on the raw surfaces of the liver in the crevice of a
hepatic laceration.
In order to evaluate this concept, the problem was taken to the experimental
laboratory where two series of dogs were prepared. Two different types of repairs
were carried out on experimentally produced hepatic lacerations.
METHOD
Ten dogs were aseptically operated upon, under nembutal anesthesia, through
a midline, epigastric incision. A one and one-half to two inch, linear, full thickness
laceration of either the central or left lateral lobe of the dog's liver was produced
with a piece of rope silk used in a sawing manner. Brisk arterial and venous bleeding
occurred in most instances. The presence of gross bile duct damage was not as
easily determined.
Two types of repairs were then employed with this standard preparation, the
two types being alternated, thereby producing two series of five each, Table I I .
Table I I
HEPATIC SUTURE METHOD
EXPERIMENTAL DATA*
Group A (Buried)
Group B (Surface)
Survived
3
60%
5
100%
Died
2
40%
0
0%
*Observation period — 5 to 14 days
Group A, the standard or conventional type of repair served as a control. In this
* Division of General Surgery.
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group, obvious bleeding points were suture ligated and then Gelfoam was placed on the
raw or cut surfaces of the laceration and the surfaces were then approximated
with heavy, through and through sutures of 2-0 braided, black silk.
In Group B, the surfaces were inspected and all bleeding points were suture
ligated with fine, swedged on arterial silk on tapered, round needles. Gauze sponge
pressure was held on the raw surfaces for several minutes and then the raw
surfaces were approximated and sutured together with superficial, figure-of-eight
sutures placed into Glisson's capsule just adjacent to the wound margin. In this
manner the defect was filled with a thin layer of fibrin but no foreign matter
entered the "fracture" site. Oxycel cotton was used in this series but it was not
placed into the gap between the raw surfaces but rather, it was placed in the free
loops of the figure-of-eight sutures so as to seal the crevice on the surface of the
liver. The Oxycel cotton was rolled into small, compact cylinders and in this form
it easily tied down under the figure-of-eight sutures.
Both groups were followed for periods of five to fourteen days and then
sacrificed and autopsied to determine the status of the repair. Two dogs in Group A
died within 72 hours and they were autopsied. None of the animals were given blood
transfusions, intravenous infusions, or antibiotics either during operation or postoperatively. None of the animals had their abdominal cavities drained.
RESULTS
In Group A, a mortality of forty percent was observed. This came as a
result of two dogs dying within 72 hours of bile peritonitis. The findings were
classical at autopsy and in neither animal had there been gross evidence of damage
to the intrahepatic, bile duct system at the time of trauma or repair.
In both Group A and B, there was no evidence of significant postoperative
hemorrhage, nor could a significant difference be ascribed to the specific type of
hemostatic agent employed.
Figure 1 shows
excellent result. A
original, raw surface
the omentum to the
laceration but rather

a specimen from a dog in Group B and it is graded as an
smooth, healthy, shiny layer of epithelium has covered the
of the liver laceration. This appears to be a contribution of
heahng process. No hemostatic material was placed into the
on the approximated, liver wound margin.

Figure 2 represents a specimen from Group A in which the repair was carried
out with buried Gelfoam. Two recovered specimens in this group showed this type
of reaction with the buried, hemostatic material. When opened, these intrahepatic
areas were cystic and contained serum and necrotic liver tissue. It should be noted
that this particular site was adjacent to, but not in direct communication with the
bed of the gaObladder.
DISCUSSION
In this small series of two groups of five animals each, great significance
can not be placed on the comparison of the mortality rates of the two methods. The
forty percent mortality with buried hemostatic material was related to bile peritonitis
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The experimentally produced laceration in the left lobe of the liver shows excellent healing at the
"fracture" site. The fibrous and foreign body reaction has been minimal since no suture material
or hemostatic agent was wedged into the "fracture" site.

which is a lethal condition in the dog. The same set of circumstances in a human
case, well drained, might have only resulted in added morbidity.
Certain, more subtle changes were noted in the area of repair at the time of
sacrifice and autopsy. The burying of hemostatic material in the substance of the
liver, while attempting to close the fracture, produces two unfavorable effects. First
it serves as a mechanical wedge, much like the steel wedge the woodcutter uses
to split a log. Figure 3 depicts the way in which buried hemostatic materia] can work
against the surgeon and make the fracture more pronounced. Nothing is superior to
the apposition of the two matching, raw surfaces of the liver, each covered with a
thin coating of fibrin. Careful suture ligation of gross vessels and ducts that have
been damaged is essential and is most satisfactorily done with arterial silk on an
atraumatic needle. Secondly, the buried hemostatic agents are difficult to place so
as to get all of the raw surfaces covered and held with pressure to prevent the
leakage of bile from the smaller ducts that would not be visualized and controlled
by direct, suture ligation. The natural and exact fit obtained when the two raw
surfaces are placed face to face is excellent; buried, foreign material would spoil
this approximation.
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Figure 2
The reaction of the liver at the "fracture" site in this dog from group A has been excessive and
disorderly with areas of hepatic necrosis, a consequence of pressure and ischemia caused by the
wedged in hemostatic agent and the deep sutures.

A gentle, non-strangulating, figure-of-eight suture placed to hold Glisson's capsule
at the liver wound ma.rgin with the addition of Oxycel cotton pledgets placed
under the free loop of the suture so as to cover the wound's free margin, gives the
finest repair of a hepatic laceration in our hands.
Early in the autopsy study, it was noticed that the omentum appeared to
contribute much in a favorable way to the best repairs. The smooth, glistening
surface seen on the inner surfaces of the fracture shown in Figure 1, is thought to
be a contribution of the omentum. Buried hemostatic material hindered this ingrowth
in Group A. Placement of the free omentum over the operative site at the completion
of the repair is considered advisable.
A clinical case of traumatic, hepatic fracture entered the Henry Ford Hospital
via the emergency room and has given us an opportunity to put these concepts
into practice.
T. W., a 64 year old male was lying on his back, working under his automobile
on 4-28-57 when it fell off its jacks and crushed the patient, pinning him to the
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Figure 3
Hemostatic agents wedged into the "fracture" site extends the fracture as does the woodcutter's
wedge.
ground. The patient was brought to the emergency room shortly after being removed
from under the automobile by the police. On admission several finding were prominent; the patient's blood pressure was 90/60 mm. of Hg., there was a left, posterior
4th rib fracture, and there was muscle guarding in the right upper quadrant of the
abdomen with moderate, upper abdominal distention. An upper abdominal, diagnostic
paracentesis was positive with bright red blood, which showed no tendency to clot.
Preparations were made for laporatomy with a preoperative diagnosis of ruptured spleen and, or liver. The preoperative hemoglobin was 12.4 grams per 100 ml.
The first of three units of blood was begun as the patient was intubated for anesthesia.
A midline, epigastric incision was made to enter the abdomen where free and clotted
blood was encountered. Exploration revealed the spleen to be normal and the liver
was found to be the source of the hemorrhage. It was then seen that the exposure
via this incision would be inadequate for the repair of a large, stellate fracture of
the right lobe of the liver and it was necessary to extend the incision through the
diaphragm into the right hemithorax via the eighth interspace, thereby obtaining
adequate exposure of the entire right lobe of the liver.
Fine silk, suture ligatures were placed on all grossly visable, damaged vessels
and bile ducts. Larger, curved, fine diameter, round needles carrying 2-0 black
silk were used as figure-of-eight sutures to approximate the fracture lines. As
these sutures were tied, cylindrical wisps of Oxycel cotton were placed under the
free loops so that the Oxycel drew down onto and not into the fracture sites. A very
satisfactory and dry repair was obtained and the operative incision was then closed
in layers. Both the abdominal and right thoracic cavities were drained. The post120
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operative course was complicated by phlebothrombosis with pulmonary embolism,
and an accumulation of bile and necrotic hepatic tissue in the right upper quadrant.
The phlebothrombosis and embolism prompted the performance of a bilateral, superficial femoral vein ligation and the right upper quadrant accumulation drained spontaneously through one of the old drain sites. The patient was discharged from the
hospital two months postoperatively. At the time of discharge, the liver function
tests had returned to normal as shown in Table I I I , and all of the wounds were
healed. The patient has just recentiy been seen in the outpatient clinic and his
general health continues to be excellent for a man his age.
Table I I I
HEPATIC SUTURE METHOD
Laboratory Data
Date
C. C. T. T. T. F. P. T.
4-28-57
Operation
87%
5-1 6-57
Hlu
0
63%

Clinical Case
B. S. P.
A./G. ratio
30%

5-29-57

l-b

1+

67%

4.0/3.7

13%

6-27-57

0

0

87%

4.6/3.1

7%

Cholesterol

I. W.
Transam

134
esters 55%
242
esters 46%
326
esters 79%

24
28
20

CONCLUSIONS
When the diagnosis of hepatic laceration or fracture has been made and the
patient has been transported to the operating room for surgical repair, the following
points are offered as basic factors in a suture method for hepatic laceration repair:
1. Adequate exposure of the entire liver must be obtained and for major hepatic
injuries, this usually requires a thoraco-abdominal incision. The initial incision
for laporatomy in cases of suspected liver injury are thus placed so as to allow
easy conversion to such a thoraco-abdominal incision.
2. Gross blood vessels and bile ducts seen on the surfaces of the hepatic injury
should be suture ligated under direct vision.
3. Suture approximation of the hepatic wounds with sutures placed to avoid
strangulation of large portions of liver parenchyma and utilizing Glisson's
capsule is desirable. Hemostatic material used in conjunction with such a
suture should be placed on the wound margin and not down into the depth
of a wound.
4. The omentum should be placed in the upper abdomen, over the fracture
sites, at the completion of the procedure so that it may give its fullest benefit
to the reparative process.
5. Adequate, prolonged, drainage of the operative area is advised.
Following the repair of a hepatic laceration, a stormy postoperative course
should be anticipated, and then the benefits of meticulous care, both operative and
postoperative, will be rewarding to both the patient and the surgeon.
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